One of the main objectives of physical education and sport (PES) pedagogy in schools is to develop motor competence in children. While many schoolchildren practice sports, there is a group of children that does not receive the educational opportunities to be competent. These children show low motor competence and poor motor coordination. International agencies have called this condition as developmental coordination disorders (DCD) and its definition in short is "poor motor performance in daily activities that is not consistent with the child's age and intelligence, and is not due to medical condition." Physical education and sport teachers are the first interventionist with these children. They have the first opportunity of providing primary care to these children. In this chapter, motor coordination problems in school, its prevalence, how these children learn, how physical education and sport teachers can detect them, and why physical education and sport pedagogy must be concerned with this problem, will be analyzed.
Introduction
Children and youth receive numerous physical health benefits from practicing physical education and sport (PES) in school, including better fitness and cardiovascular function, better metabolic function and health, and psychosocial benefits. Despite these benefits, many children continually fail to meet PES recommendations. Physical education should help all children acquire the basic movement foundation needed to access a wide range of physical activities across their lifespan, and without this foundation, children will find it difficult to choose an active way of life [1] .
There are still controversial aspects surrounding the identification of these children and the ability of different professionals to identify them [15] . This controversy is reflected in the different results of different studies around the world and the different tools that researchers use. This difficulty causes inactive lifestyles, because these children do not develop the motor skills necessary for participation in physical activities and sports, as well as in professional activities that claim the use of the body and movement coordination. All this may affect their social interactions and their health and physical vitality [14] . This physical vitality is clearly diminished and may present risk factors associated with the development of cardiovascular diseases in adulthood [13] [14] [15] . The problem is that many children will never acquire the skill level necessary to advance to a higher level of motor competence, and they will be children with a deficit of practice and without motor skill experience, manifesting delays in fundamental motor skill development.
Method
There are a lot of research and information about developmental coordination disorders in therapeutic contexts; however, this body of research is scarce in physical education. The review of available research included here promotes an understanding of the subject area and the criticisms that have been made on the topic with special attention given to physical education and sport pedagogy [18] . The purpose of this chapter was to describe the behaviors of clumsy children in physical education and sport classes, how they learn motor skills, and the role of physical education and sport pedagogy in their motor competence. Three areas of literature were analyzed to allow a better understanding of this problem: (1) literature about the concept of clumsiness, low-skilled children, or developmental coordination disorders; (2) literature dealing with the identification of the low-skilled children in physical education and sport classes; and (3) literature reporting how clumsy children learn motor skills and the role of physical education and sport programs in increasing their motor competence.
Clumsy children and physical education and sport classes
Currently there is some concern for clumsy children in physical education and sport classes. Many times, teachers consider that children are clumsy when they are less able in a single or a group of motor tasks, simply based on their low performance in comparison with peers of the same age. These children can experience continued failure in classes, playground, and physical education activities, and it is probable that they manifest a deficit in movement understanding, organization, and control too. There are many terms that physicians, educators, and therapists have been used to characterize these children until arriving at the agreed term of developmental coordination disorders (DCD). Terms such as developmental dyspraxia, perceptual-motor impairment, perceptual-motor dysfunction, minimal brain dysfunction, motor development retardation, motor clumsiness, motor coordination problems, or awkward child syndrome have been employed in the scientific and pedagogical literature. Physical education teachers have known them as low-skilled students or simply as clumsy children.
The American Psychiatric Association [9] in its Statistical Manual and Diagnostic of Mental Problems, DSM-5, has called it as developmental coordination disorders (DCD) to which they ascribe the following characteristics:
• Problems with the organization of the movement and its spatial-temporal structure.
• Qualitative differences in their movements compared to those made by their peers.
• The presence of other associated problems that affect their functioning in school life or in their daily activities.
Some physical education researchers [16, 17] define clumsy children as those individuals who have motor learning difficulties and display asynchronous and inefficient motor behavior when attempting to carry out motor tasks that they would commonly be expected to accomplish under reasonable circumstances. Others [19] highlight the cultural component of this clumsiness and consider that these children do not perform culturally normative motor skills with acceptable proficiency. It is considered that children are clumsy when they show real difficulties to coordinate the movements that affect their school life both in the classroom and especially in their activities in the gymnasium or the playground. It is necessary to emphasize the danger of labeling a schoolboy as awkward, as well as the etiquette that it is necessary to show parents who wish to know their opinion about these movement problems that they observe in their children [20] .
But who are these children? Which are their main characteristics? How do their problems manifest in physical education classes? An analysis of the different studies carried out on these children shows that globally they possess at least four global characteristics:
• They have a psychophysical integrity that makes them normal for all purposes, hence the difficulty of establishing the causes of such difficulties.
• They have difficulties in carrying out and learning the motor skills of the physical education program.
• They show a delay in fundamental motor skills.
• Its condition does not have to be a global awkwardness, but rather shows a great heterogeneity and specificity.
Their movements in the gym are uncoordinated and ineffective, not having the resources, or the competence, necessary to respond to the requirements of the physical education or sport learning classes. Their fundamental motor skills tend to be behind the rest of his peers, being aware of this situation, which further aggravates his condition. Physical education classes are a source of tension and anxiety for him because of the difficulty in being able to carry out the motor tasks as proposed by the teacher or when he must play with their peers. In the gym, they feel disoriented; they do not know when they should act, and when they do, it is too soon or too late, and their peers scold them, when they do not laugh at him. This situation can cause them to end up hating the subject [2, 3] .
PES teachers need to have a more concrete idea of what really characterizes a clumsy child because his difficulties could be shown in some tasks, but not in others. Thus, some schoolchildren may find manual tasks very difficult, while for others, difficulties arise when they must move globally to meet the requirements of the class. While for some it is difficult to perform ball games, for others it is to maintain balance and control in space. This mosaic of difficulties makes it difficult to establish a single profile [21] .
Different authors [21, 22] emphasized the existence of a series of characteristics among the students with these problems of coordination:
1. These children show a high variability from one trial to another when they carry out motor tasks.
2.
They continue to act in the same way even if the situation no longer requires it.
3. Sometimes they are unable to separate their performances from those made by a model, becoming its mirror.
4.
They seem to manifest problems of integration of the different parts of the body, and when they are going to jump, and need the coordinated action of the two arms to make the jump, one of the arms acts while the other remains rigid and does not collaborate in the action.
5.
They can have problems of dynamic balance, instability, and tremor, especially in those tasks that demand a certain control and precision in the performance.
6.
They fall easily after jumping, throwing, or kicking a ball.
7.
When they move, incorporate strange movements that give an awkward appearance to their performances.
8.
They are not able to follow rhythms especially when the rhythm is imposed from the outside.
9.
They show lack of control of the strength when they pass too strong the ball that can hit his partner, which no longer will choose them as a couple in the next class.
10.
They can have problems to plan their actions.
Clumsy children problems, far from having a defined profile, can be manifested differently and before different tasks and situations. This makes the identification as well as the establishment of its possible causes complex, since while some children may present problems of a kinesthetic or visual nature [23] , for others the problems may lie in the slowness of processing, the difficulties to retain visual patterns in short periods of time or in their low knowledge of the actions they have to perform [6, 7] .
Children progress through the various stages of motor development, and clumsy children tend to lag their peer's motor competence and learning sport skills. These children have not reached the level of desirable motor development to be able to practice with competence in physical education classes. His fundamental skills are in a stage very elementary for his age. Its functionality is clearly delayed with respect to the rest of his class. This difficulty makes them constantly watched and criticized by their peers and, in many cases, by their teachers and parents who think that their problem is due to their lack of interest in the subject, because they do not pay due attention to what must be performed. But sometimes, the teacher is presented with the difficulty of not being able to easily identify the possible causes of this condition, accepting that the child will grow out of it and implementing a wait and see policy.
One of the serious issues that emerge from the lack of knowledge and training of physical educators is that this group of at risk children is left without the educational support that they need [24] . A good assessment would be essential and more information and training would be desirable.
How to detect these children in PE and sport classes
Knowing what children can do is basic if teachers who want to evaluate their motor competence and if they develop within the margins of the desirable for their age. Knowing what children can do helps the teacher to know:
• The current situation of children and their evolution over time.
• What affects motor development of children and what influence their motor coordination.
• What to do and get informative feedback of the effect of the pedagogical interventions with these children.
Teachers have difficulty with the identification of clumsy children. The limited emphasis placed on motor development in their graduate training contributes to this limited knowledge of motor skill learning difficulties [24] .
There are many tools that physical education professionals have developed to know how their students move and develop in the classes [25] , but many of them do not have the qualities of measurement that offer the security to the professional that with their employment they will obtain valid and reliable information. Therefore, it is necessary, in a systematic, simple, and useful way, to determine if the process of developing motor competence is being carried out reasonably and within healthy margins.
There are different tools and instruments (batteries, checklists, and tests) that permit confirmation of a teacher's intuitions. However, it is important to know what to evaluate and what kind of instruments is more appropriate. There are different assessment tools available [26] . On the one hand, there are tests or batteries developed to compare the performance of schoolchildren with respect to previously established norms in a set of physical and motor skills [27] .
On the other hand, there is another set of tests or batteries based on the existence of a series of performance criteria based on the research and the opinion of the experts, which establishes which are the most relevant morphological characteristics of the tasks evaluated in every age group. In this case, there are no norms but levels of performance and a series of criteria.
Each type of instrument demands a competence of the teachers. They must know in depth how to present and organize the application of the test or battery, apply it, and interpret the individual results with respect to the norm. In the second type of instruments, an adequate knowledge of the child motor development and about the characteristics of the fundamental motor skills is demanded.
Among these instruments, we would highlight batteries and tests such as Body Coordination
Test for Children (KKTK) [28] , the Movement ABC-2 Battery [29] , Bruininks-Oseretsky-2 of Motor Performance [30] , or the MAND motor test [31] . These comprehensive tests use product and/or process forms of assessment. They require more time for administration and more skill in the movement domain for a competent interpretation, something that many PE teachers do not have.
In this sense, motor tests like the stay in step gross motor test [32] or the GRAMI-2 Motor Test [33] are short motor tests developed with the objective of a quick screening of children and being able to detect those children with motor coordination problems in physical education and provide information to teachers for the adaptation of programs and intervention. These tests have a group of tasks with a great power of clumsiness prediction like hopping, bouncing, or lateral jumps. It has the advantage of being easily administered by the PE teacher in the class schedule.
Some of these batteries or motor tests are accompanied by observation sheets or motor checklists that can be used by teachers. This is the case of the observation checklist accompanying the MABC-2 battery [29, 34] , scales for the assessing the motor performance [35] , the Coordination Disorders Questionnaire (DCDQ) [36] , ECEF Motor Competence Scale [37] , or the Fine Motor Competence Questionnaire [27] . There are also different scales, inventories, or questionnaires to be used by parents to detect coordination problems in childhood [38] .
How clumsy children learn motor and sport skills
Unless poorly coordinated children have been previously referred by their parents and consequently identified by a medical practitioner or therapist, the first interventionist with these children is the PES teachers. They have the first opportunity of providing primary care to these children, but unfortunately, they do not offer adequate help probably because they do not have the knowledge and skills necessary to teach clumsy children [39] .
In the last decade, there have been numerous efforts to develop intervention procedures to alleviate or solve the effects of coordination problems among school-aged children. These procedures are highly related to the training and experiences of their authors; hence they can be classified differently. We could say that they move between two poles, between those focused on the processes involved that need to be improved or remedied, and those focused in developing specific functional skills so that children can interact in a competent way in the social and cultural context in which they grow and develop [24, 40] . When teachers instruct clumsy children, they need to answer several questions over what to teach and how to teach, which teaching style is the most appropriate for clumsy children or which are the true needs of these children [41] . These questions demand the teachers to know in depth the children's motor development [19] .
Professionals and researchers call for the development of intervention programs that help these students overcome their coordination problems [16, 17, 41, 42] . School-based physical education programs are of a more general nature than clinical interventions. It is common that in studies in which intervention programs have been developed with clumsy children, too little attention was paid to the teacher's competence to teach and develop the tasks under study.
Sport pedagogues have usually addressed the teaching of physical education and sport programs with at least three instructive procedures, namely (1) the most direct procedure, (2) a procedure in which they have allowed the participation of the students in different decisions, and (3) an approach explicitly centered on the children [43] .
One of the intervention models that has received special attention for its favorable results and which has great potential in PES classes is the so-called task-centered approach [44, 45] . In this approach, children perform in a specific way those functional motor tasks that the teacher considers more important, since they allow the learning of more complex skills and permit interactions with other members of the class, but also it has its disadvantages, since the child many times does not actively participate in any of the instructional decisions.
It is necessary to consider several aspects when choosing a task-centered approach in the teaching of specific tasks [46] and that supposes organizing everything so that:
1. The child receives a clear idea of what is to be learned.
2.
The child receives key information about the movement.
3.
The child receives specific feedback from his actions.
4.
The child receives an abundant practice for the learning of these skills.
The child perceives success in 80% of the occasions.
This procedure has nothing to do with a teaching by command style or a militarized approach of teaching, in which all is done in the same way and at the same time. This procedure does not avoid the development of an atmosphere of achievement, effort, and personal progress [47] . Taskspecific interventions provide a practical option to deal with the heterogeneity of these problems.
There are other proposals in which students are asked to explore their perceptual and motor space of work, so that they try to perceive affordances and discover the procedure of action that better solves the problem. These are procedures that some scholars have called nonlinear pedagogy and others ecological task analysis. In these approaches value is given to discovery and exploration, and the teacher does not need to use so abundantly the explanations and establish the contexts of practice that favor these processes [48, 49] . Teaching clumsy children in physical education must adapt to the individuals' needs of these children. Teaching those specific cultural skills necessary for being involved in the activities of the class needs to concentrate in the movement skill and practice until they can execute them with sufficient proficiency.
Many pedagogues have proposed different teaching methods depending on the nature of the task and the peculiarities of the children [44] . It is important to remember that many clumsy children do not excel at almost anything and that they may have certain desires that fit properly which could be a source of proposals for the teacher.
To the schoolboy who would like to play ball with his teammates, he demands that we teach him to catch, pass, and throw, specific skills that can constitute the program of work of a specific period. Performing a developmental task analysis of fundamental skills may be a good decision to work with these students. With this type of analysis, the teacher can develop a wide range of tasks and learning experiences, as well as being able to use it as an individualized evaluation tool, since it allows the elaboration of a performance profile with interesting nuances of complexity for the follow-up of the progress [40] . Ecological task analysis (ETA) [49] has established different classifications of motor tasks from a functional point of view, i.e., according to their functional objective, establishing four categories: locomotion, manipulation of objects, projection and trapping of objects, and maintenance and orientation of the posture.
The pedagogical research in which this perspective has been adopted in working with awkward children is very scarce. For its proponents, there are four steps that should be taken [49] :
1. Establish objectives by structuring the physical and social context. This will be the first decision to be made, which involves asking questions such as what do my students need to master? What kind of skills should they use? How should I structure the environment? What modifications should be made to reach the goal? How should I present skills to help them to understand it and feel motivated to reach them? Undoubtedly the interests and desires of children are a great clue to establish the objectives. This introduces emotional variables in the process, and this emotional dimension has a significant influence in clumsy children when they are learning motor skills.
2.
Allow the student to look for possible solutions to the problems raised, and take advantage of these solutions to consolidate these patterns of movement and move toward more complex ones. This search can give the teacher a high number of keys to understand the motor dynamism of Advanced Learning and Teaching Environments -Innovation, Contents and Methodsthese children and their difficulties. It is likely that new synergies and coordination will emerge as a solution to the proposed task and that they will collide with what is expected; it is interesting to contemplate them and assess their functionality in these children.
3.
Manipulate the constraints related to the subject, environment, and task. The teacher can handle the most relevant variables of the learning situation so that children can exercise its possibilities of action. It means, on the one hand, to vary certain dimensions of the task, the context, and even the child and, on the other, to assume that there is not a single correct solution to achieve the established objective but that there are different possibilities and that all have their potential to be exploited in the dynamics of each session. This is of great interest for clumsy children who feel cornered by the idea that there is only one way to carry out the tasks.
Provide appropriate instructional support.
If in previous steps the concern was to establish the most favorable conditions of practice, this step refers to the need to offer the necessary supports to children. It is very likely that they will have difficulty understanding tasks in the first trials and that it will be necessary to offer them support and keep going. It is necessary to find a balance between excessive direction that limits and a lack of direction that causes insecurity and loss of motivation.
Teachers know that until they have mastered a task, they go through a series of stages in which motivation, information, and feedback as well as attention progress in a variable way [44, 50] . These children show limitations in their ability to attend to the relevant aspects of the tasks. Managing information and moving simultaneously are very problematic for them; hence teachers should select the information to be transmitted and not to exceed the attentional capacity of these students. These children can learn to attend and to listen properly and to look in the right direction; hence teachers must know what information will be needed to help direct their attention to the area of greatest information relevance [51] .
Probably one of the concerns of teachers is to ensure that students have a high willingness to learn and practice. The students bring with them a whole series of expectations about what will be developed in the classroom, the teaching context, the material, the teacher, and the tasks themselves, and in the case of clumsy children, these previous expectations often lead them to not want to go to class because they hope they will fail again, their classmates will laugh, and their teachers will not give them the necessary attention. They have always been adjusting to the level of the class, a level that they are not able to achieve, which has undermined their confidence in a very remarkable way. Teachers must be sensitive to the needs of these students and do so in a positive way, as they are always poorly viewed in class and are likely to begin to show signs of learned helplessness, reacting aggressively and with inappropriate behaviors [3, 40] .
Clumsy children in physical education and sport classes do not perceive as meaningful the tasks they practice, and therefore, they are not motivated. It is necessary to consider the interests and needs of these students. To choose key fundamental motor skills that allow them to play and participate with their peers in other activities is a way of giving meaning to the practice. The motor learning process in physical education and sport classes entails putting into action all sensory-perceptual channels of children, which in the case of clumsy children could be the origin of their difficulties.
Adopting a multisensory approach is very appropriate for the child to relate what he sees with what he listens to and with what he feels when mobilized. With practice and patience, these children learn to feel the movement; however, when it is decided to mobilize kinesthetically to the students, it is necessary to consider not only the spatial reference and its trajectory in the correct orientation; the child's participation in the mobilization is very important, since guiding in excess does not favor motor retention [52] .
But last, what kind of practice will be most appropriate for these students? How much practice will they need to improve their motor competence? Which organization of practice will be the most appropriate?
It is common in physical education and sport classes to practice the tasks in a global way, as they are, focusing the teacher overall and less on the details of it, but for many clumsy children, many of these tasks presented in class are very difficult to grasp globally; they have problems remembering the parts that compose them, so it is appropriate to think of more analytical procedures and its combinations.
Procedures like part-whole learning can be effective with different tasks and different children. For some specialists, the progressive part learning procedure has proved to be very effective with children with clumsiness since it progressively allows the components of a motor task to be mastered and combined to show the skill as it is globally [46, 53, 54] . Children with clumsiness present peculiarities in their way of conceiving the organization of the task and of representing it, which makes it necessary to switch constantly back and forth between the components of the skill [55, 56] .
An important aspect in the work with these students is to assume that their physical condition is far below that of the rest of the classmates. They have a deficit of activity, which makes them vulnerable to fatigue [57] . Clumsy children showed lower explosive power, muscle strength and endurance, and cardiorespiratory fitness. Overall, these children had lower levels of physical fitness, even with normal body mass index [58] . These children need to repeat tasks that they are learning many times, but this consumes energy that in many cases they do not have, which leads them to be in a situation that even their safety can be compromised.
Teachers should be aware of this situation, hence the importance of providing rest periods, which can also avoid boredom and deterioration of their performance. It is important to consider that the same tasks can be done in different ways [59] , suggesting that variability of practice can be a good resource for teachers. This procedure can help children to learn and being motivated but, sometimes to begin a class directly with a variable practice approach, can be uncertain to clumsy children who seek to establish a relatively stable motor pattern that gives them confidence [60] .
Repeating the same action many times in the same way, to progressively introduce variations of the same task, can be an excellent way to promote the application of what has been learned to a similar situation and to promote the process of transference. Clumsy children while practicing need to be given feedback on improvements and progress they are achieving, as well as how to overcome the difficulties they are encountering. These children have less motor experience, which means that their knowledge is less and that teachers often make the mistake of offering too imprecise or too precise feedback.
The message must be to help these children to understand what they are going to practice. It is also appropriate to remember the difficulties of attention and retention that these children can manifest, which leads them to focus their efforts on what it is not relevant, hence the importance for teachers to analyze tasks before presenting to children [55, 56] .
It seems logical to think that the work in large groups does not favor learning for these students; hence individual work or small groups are the best alternative. This work in small groups helps these children to participate in physical education classes, if teachers organize their classes properly and do not leave these decisions to children who will always ignore their more clumsy classmates. Small groups not only allow the child to practice with other peers with different levels of competence but also favor the process of socialization and relationship among them, inciting cooperation and acceptance of other less competent [61] [62] [63] .
Providing feedback on what is being practiced is an essential aspect of progress [53] . Clumsy children need informational support to progress, but it is not necessary to give supplementary information in each stage because of the danger of making the child dependent on teacher's interventions. It is important for the teacher to show interest in children's learning. One of the most remarkable aspects of the narratives of clumsy adults is that when they were children, teachers did not pay attention to them [12, 13] . Pedagogical research is showing how effective it is to create an atmosphere of work in which children are recognized for their effort and dedication and where teachers offer feedback on good achievements [64] and when their students request them.
Why physical education and sport pedagogy must be concerned with this problem
As already indicated in the first sections of this chapter, the first professionals who meet these children in school are the classroom and physical education and sport teacher. The movement difficulties presented by these children represent a great challenge for them when discussing teaching methods that can be used to work to improve their motor skills.
But, why must PE teachers be concerned with this problem? The main objective of physical education in schools is to develop motor competence in all children, not only in skillful children. To be competent it is necessary to begin being incompetent, and PES teachers must provide their children with the tasks and experiences that help them to improve their motor coordination. The identification and teaching of these children are the responsibility of these teachers. If physical education teachers do not care about clumsy children in school, who will?
These children, boys and girls, need more attention and more patience from their teachers. Why? Because they do not follow the same pace of learning than that of their classmates, and because the physical education environment generates feelings of failure in these children [63] . Clumsy children often feel they do not have control over the environment and are unable to prevent motor failure. It is in this situation when they begin to develop what has been called learned helplessness [65, 66] . Teachers need to be aware of these circumstances and establish a pedagogical atmosphere where these children could practice without being judged by their peers. These will then ensure that their clumsiness can be kept at a minimum and provide them with tasks, motivation, and confidence that permit them to achieve success.
These children need a learning environment that considers the difference, a warmer teaching context where peers can understand that everybody has their own process of learning. They are able to acquire specific motor skills, but they have problems to transfer general aspects from one skill to another [67] . This problem can be solved by a task approach that first selects skills that are nuclear and necessary to learn other skills, to apply to different situations and to permit participation in play and games, and, second, breaks skills down into easier steps and offers multiple opportunities of practice and feedback [68] . Clumsy children need extensive teaching and continual reinforcement. PES teachers have to assume that with these children, it is necessary to reteach fundamental skills (catching, running, landing, throwing, etc.). These children avoid playing and practicing outside classes and have a lack of motor experiences and a deficit of practice [55] . Physical education and sport is for all children regardless of their level of motor competence, and if teachers are aware of clumsy children, their pedagogical strategies can be designed to help them to be more competent and enhance their experiences in class.
Concluding remarks
Physical education and sport pedagogy must be more concerned with this problem than it has been until now.
It should consider what professionals should do with children with coordination problems in the class. It should investigate what teaching methods are most appropriate and how to achieve a climate of learning and teaching appropriate for these students with these specific needs.
It must be considered how to train teachers so that they are able to direct their eyes not only toward those who are competent but also toward those who have a low motor competence and developmental motor coordination problems. Identification of these children is not an easy task, which is the reason for developing objective assessment tools for PES teachers for early recognition of this "at-risk" group. Quick and simple screening devices like checklists or motor test like GRAMI-2 motor tests are appropriate for PES teachers given the limitations of their training in motor development, the difficulty to identify motor coordination problems, and the time constraints.
If these children are not correctly identified, they are not going to receive the educational opportunities and support to alleviate the effects of their condition. Well-developed physical education and sport programs can contribute to the motor skill learning of poorly coordinated children and alleviate their social problems.
